SUMMARY
There appear to be almost 50 cases of catheterrelated epidural abscess reported in the literature [1] [2] [3] [4] [5] [6] [7] since catheter use became popular in the early 1970s, with eleven of these cases involving obstetric patients 1, 6, 7 . Although some of these reports were quite recent and comprehensive, it was considered worthwhile to present this particular case because there were some unusual clinical features and the treatment was non-surgical. Some may consider this management to be controversial in the presence of demonstrated spinal cord compression.
CASE HISTORY
A 33-year-old primiparous patient was admitted to the labour ward in early labour at 40 weeks gestation. At 4 cm cervical dilatation she became distressed and requested epidural block. This was administered in the left lateral position, with the anaesthetist gowned, gloved and masked. The skin was prepared with 1% chlorhexidine in 75% alcoholic solution and the epidural space entered at L2-3, using loss of resistance to air, without incident. A 16 gauge epidural catheter with three closer lateral eyes (Portex, U.K.) was inserted to a depth of 9 cm and secured beneath an impermeable Epi-Fix dressing (Nikomed, Denmark). No blood was aspirated. A Portex bacterial filter of 0.2 µm pore size was attached. Following a test dose of lignocaine 2% with adrenaline 1 in 200,000, an epidural infusion was commenced with ropivacaine 1.5 mg/ml and fentanyl 4 µg/ml, mixed at the bedside. Good pain relief ensued.
After 16 hours, the progress of labour was deemed unsatisfactory, with only 6 cm cervical dilatation despite dinoprostone (prostin E2 vaginal gel), synthetic oxytocin and artificial rupture of the membranes. Because the fetal head was high and not descending, it was decided to proceed to caesarean section. The patient was very comfortable throughout surgery, following a top-up of 20 ml lignocaine 2% with adrenaline 1 in 200,000. A healthy infant weighing 3.9 kg with Apgar scores of 9 and 10 was delivered.
The epidural infusion was continued postoperatively, using premixed bupivacaine 0.125% and fentanyl 5 µg/ml (Astra Pharmaceuticals) for 18 hours. This was replaced by intermittent injection of preservative-free pethidine 50 mg/10ml (Astra Pharmaceuticals), seven doses being given by nursing staff over the next 50 hours. The epidural catheter was then removed intact, having being in place for three and a half days. Diclofenac suppositories 100 mg were administered 12 hourly throughout the postoperative period. The puerperium was uneventful apart from a brief episode of mild pyrexia (37.4°C) on the third day and the patient returned home on the eighth postoperative day in apparently perfect health.
She telephoned the hospital two nights later, complaining of mild lumbar backache with muscle spasm. She was reassured and instructed to take simple analgesics, but six hours later telephoned again, complaining of worsening backache and more widespread and frequent severe spasms. Because she was not keen to return to hospital, an anaesthetic home visit was undertaken at 0230 hours. At this time the patient was complaining of moderate intermittent discomfort in the lumbar area and a mild frontal headache. On examination, she felt hot, looked unwell and had mild neck stiffness. The epidural site was not inflamed or tender and there were no neurological signs. Somewhat reluctantly, she agreed to be readmitted to hospital under a physician's care.
By the time of her arrival three hours later, her condition had deteriorated, with increasing back pain, headache and neck stiffness. Her temperature was 38.4°C with no evidence of intra-abdominal or vaginal infection. The white blood cell count (WBC) was 17.4x10 9 /l with 95% neutrophils and an erythrocyte sedimentation rate (ESR) was 83 mm/hour. Blood cultures were negative and the chest X-ray normal. The differential diagnosis at this time was an epidural haematoma, abscess or meningitis. Intramuscular pethidine produced reasonable pain relief and she was treated expectantly.
The following day the pyrexia had settled, but her headache remained moderately severe and the frequency and intensity of back spasm had increased. Oral diazepam was prescribed. Her physician requested a lumbar puncture to exclude meningitis and to detect pathogenic organisms. The patient was extremely apprehensive at the thought of the spinal tap and was sedated with midazolam 3 mg intravenously. During the procedure she complained of severe pain in the back, with radiation to the left thigh as a 22 gauge spinal needle approached the ligamentum flavum in the L3-4 interspace. The needle entered the epidural space and a drop of old dark blood was aspirated, after which it met with considerable resistance and could not be advanced into the subarachnoid space. The procedure was abandoned and antibiotic therapy commenced. Due to a history of possible penicillin sensitivity, treatment was commenced with intravenous cephalothin and ceftriaxone and metronidazole added later. Next day, her headache and pyrexia had subsided and the WBC had fallen to 10.95x10 9 /l. Painful back spasms continued with intermittent radiation to both legs, although she remained ambulant throughout her hospital stay.
Little changed over the next two days, although pain now radiated to the knees. MRI was undertaken with gadolinium (Omniscan) and revealed a posterior epidural fluid collection, almost certainly an abscess between T12 and L2, predominantly on the left side, with significant compression and deviation of the spinal cord anteriorly and to the left (Figures 1 and  2) . A neurosurgical opinion was sought and continuation of conservative treatment was recommended in the absence of any neurological deficit.
The back and leg pain worsened over the next three days and responded only to rapidly increasing doses of pethidine by patient controlled analgesia (PCA). This induced considerable drowsiness. When the leg discomfort changed to a burning sensation, the Pain Team was consulted. Morphine and droperidol replaced pethidine, and oral amitriptyline 150 mg and carbamazepine 60 mg daily were added to treat the neuropathic pain. There was immediate but slow improvement. This continued over the next 10 days, after which the patient was discharged home, free of symptoms, following almost three weeks in hospital. Treatment with daily antibiotics was continued at home using a peripherally inserted central catheter line for a further four weeks. Oral amitriptyline was also continued.
A follow-up MRI, three weeks after the first, revealed no change in the appearance of the mass, although the patient remained well and free of symptoms.
DISCUSSION
Spinal epidural abscesses are said to account for between 0.2 and 2 per 10,000 general hospital admissions, with the vast majority being totally unrelated to regional anaesthesia 1 . Kindler et al in 1998 produced a comprehensive review of those few cases that were related to epidural block and catheter use and reported on 42 patients, of whom nine were parturients 1 . A further two patients have developed abscesses after combined spinal epidural block 6, 7 . Although it is widely accepted that epidural space catheterization and subsequent infection may be associated, there is little supporting evidence 8 , and it is important to note that there are two reports of puerperal epidural abscess in patients who received no regional block 9 11 . A recent Danish review estimated the incidence of epidural abscess to be 1 in 5,000 catheter insertions in general hospital patients 13 . Not all abscesses associated with insertion of a needle in the back are catheter-related, as a few have followed single-shot epidural, caudal and subarachnoid blocks as well as lumbar puncture 14 . Epidural abscess formation is usually secondary to infection elsewhere in the body and may arise by blood-borne or direct spread. However, contaminated needles, catheters or injected solutions have also been implicated 1 . The usual causative organism is Staphylococcus aureus, but occasionally Staphylococcus epidermidis has been found, and more recently Streptococcus pneumoniae 8 . In this case no organism could be isolated and broad spectrum antibiotics were administered. It is possible that the abscess developed at the site of an existing epidural haematoma that acted as a locus for blood-borne infection, although there was no characteristic radiological evidence of haematoma on MRI-scanning. The image enhancement produced with intravenous gadolinium contrast is well recognised in these cases and is the diagnostic method of choice 15 . Imaging should be requested early if an abscess is suspected, because if treatment is delayed, permanent nerve root pain, weakness and paralysis as well as bowel and bladder dysfunction may follow. In Kindler et al's review, 48% of patients suffered a persistent neurological deficit 1. Imaging in our patient may have been undertaken rather late, although it was considered important to exclude the presence of meningitis first, as headache was quite severe and persistent, with neck stiffness. Meningitis and epidural abscess have been thought to coexist in at least one previous case 16 . Lumbar puncture was attempted even though there was a risk that the procedure itself might have spread any infection, in the hope of isolating the causative organism prior to the commencement of antibiotic therapy.
Our patient's symptoms of increasing backache, nerve root pain and fever were typical of epidural abscess, as were the leucocytosis and raised ESR 11 . The headache and neck stiffness were less characteristic and are mentioned in only a few reports. There was never any local tenderness or inflammation at the epidural site, both of which might have been expected 1 . Failure to demonstrate organisms on blood culture was not unusual, because positive results are only found in about 25% of cases 1 . Later, when the nature of the patient's back and leg discomfort altered to a burning sensation suggesting neuropathic pain, urgent changes in treatment were instituted in an attempt to prevent the development of a chronic pain syndrome. This therapy was associated with considerable clinical improvement, although this may also have been due to resolution of the abscess.
The patient's symptoms commenced 10 days after her block, a fairly typical time-course in a parturient, although abscesses have presented at any time between one and sixty days 1 . Her catheter had been in place for 85 hours; in other reports the duration ranged from a few hours to 10 weeks 1 . The epidural catheter insertion had been uneventful, whereas in some previous cases, multiple punctures had been attempted, often in different spaces and involving bloody taps 11 . The treatment of epidural abscess in the past was usually surgical, involving early decompressive laminectomy. Thirty-two (74%) of the 42 patients described by Kindler et al 1 underwent surgery. A further two patients had the abscess satisfactorily drained through epidural needles while five patients (12%) were treated with antibiotics alone 1 . Dysart and Balakrishnan reported the first case of conservative treatment of an epidural abscess in a parturient. Their patient had developed mild paraparesis by the time of MRI scan 7 . Antibiotics were given for eight weeks and there was almost full neurological recovery. Continuation of antibiotics for six to 12 weeks (median eight weeks) after surgical evacuation has been recommended in one review 17 . These figures appear largely empirical and we ceased treatment after seven weeks. A trial of medical treatment appears to be acceptable even in the presence of spinal cord compression, as long as there is no major neurological deficit, but a neurosurgeon should always be consulted. In view of the possibly debilitating consequences, close monitoring of the patient's neurological status is required as irreversible deterioration may occur over a few hours 1 . In our case the presence of back pain radiating to the legs was not considered sufficient indication for surgery.
We do not know the aetiology of this patient's epidural abscess, or even if the epidural block can be implicated. It is interesting to speculate on possible causes for this complication, not only in this patient but in obstetric patients generally. In addition to epidural abscess, there have also been a number of reported cases of meningitis associated with epidural 18 , spinal 19 and combined spinal epidural block 20 in parturients over the past 10 years. It is uncertain if these reports represent a true increase in the incidence of infectious complications or merely an increase in reporting, particularly where a relatively new technique such as combined spinal epidural block is involved.
One relevant factor may be that the obstetric patient appears to be more prone to bleeding in the epidural space following catheter insertion than her nonpregnant counterpart 21 . This may be due to the increased vascularity of the epidural space in pregnancy 22 . The use of relatively large doses of rectal diclofenac has become commonplace for the treatment of post caesarean section pain and one can speculate as to the possibility of NSAID-induced epidural haematoma in our case. A recent review suggests that this was unlikely as "the use of antiplatelet drugs alone does not create a level of risk that will interfere with the performance of neuraxial blocks" 23 . If bleeding, from any cause, provides a locus for infection, then there are numerous sources of infection close by. Even a simple procedure such as vaginal examination may produce a bacteraemia 1 . It is often difficult to maintain an aseptic technique in a delivery room and epidural dressings may be contaminated. Another potential source of infection is the epidural solution, which is frequently drawn up or mixed at the bedside under non-aseptic conditions. Opioids, which lack the antimicrobial activity of local anaesthetics 24 , are very commonly used either alone or in combination with local anaesthetic. Irrespective of the type of solution, a scrupulous aseptic technique should be employed at all times during mixing and injection.
In conclusion, early diagnosis of epidural abscess in the obstetric patient is vital. It should be considered whenever a pyrexial parturient complains of a significant backache after regional block, even if the puncture site is not inflamed. MRI is the diagnostic method of choice and even though conservative treatment may prove successful, neurosurgical opinion should be sought. Continued vigilance is required as the consequences of an untreated abscess can be rapidly devastating.
